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ABSTRACT 



Mental models of metallic bonding held by learners' from 
three academic levels, secondary school (year-12), undergraduate and 
postgraduate, were probed using semi-structured interviews including the use 
of Interview about Events focus card depicting metallic properties and cards 
containing depictions of models from curriculum material . Learners hold 
realist views about the bonding and structure for metallic substances and 
prefer the sea of electrons model. However, undergraduate and postgraduate 
learners commonly utilized concepts from other models, such as the molecular 
orbital theory, to supplement their descriptions of their mental models. In 
addition, they were more critical of depicted models and held views of the 
continuous nature of metallic lattices that were more in accord with the 
scientific view. Few learners were able to describe the bonding in alloys, 
and although learners across all three academic levels offered reasonable 
explanations for the conductivity of metals, they were unable to explain 
malleability. It is recommended that it may be prudent to postpone the 
teaching of highly abstract mental models until later in an undergraduate 
degree program, since exposure to complex and abstract models is more 
appropriate for learners who wish to continue their studies in chemistry. 

(Contains 41 references.) (Author/ASK) 
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[_£ARNERS MENTAL MODELS OF METALLIC BONDING: enhancement. An important, often overlooked, function that mental models serve is to 

predict behavior, particularly of physical systems (Williams, Hollan, & Stevens, 1983). 

A CROSS-AGE STUDY 




provide explanations and justifications and to serve as mnemonic devices for memory 




together she replied "not really". In contrast, when describing his mental model for the 




electrostatic forces of attraction between aluminium cations and the electrons”. 



in response to the interviewer’s question about what sort of mental picture she held for interstitial holes, provided the most comprehensive explanation. 




Similar to the undergraduates, postgraduates’ explanations contained More undergraduates than secondary school learners identified steel as an alloy 
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explain the malleability of copper, although his explanation was highly detailed. Summary 
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